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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This non-provisional application claims the benefit of, and priority from, United States provisional application
61/230,033 filed July 30, 2009 the contents of which are hereby incorporated by reference in their entirety as if fully set
forth herein.

TECHNICAL FIELD

[0002] The present invention relates to a hook and loop fastening system, and more particularly, to a hook and loop
fastening system incorporating a loop face composite material of stitch bonded construction including an arrangement
of spaced surface loops disposed across at least one surface. The loop face composite material includes a first yarn
system defining an arrangement of flat stitches stitched through a polymeric film or other light weight substrate to form
a ground covering across the substrate and a second yarn system stitched through the substrate defining an arrangement
of surface loops of yarn extending above the ground covering. The loop face composite material is adapted for use as
the loop portion of a tear-away fastening system adapted to engage a cooperating hooking surface. The loop face
material may find use as a landing zone for a fastening tab in a diaper or other environment of use.

BACKGROUND OF THE INVENTION

[0003] Tear away or contact fastening systems are well known. Such systems incorporate two opposing segments of
material which are engageable in substantially juxtaposed relation to one another. A male portion of such a contact
fastening system typically incorporates a plurality of outwardly projecting hooking structures, while the female portion
incorporates a plurality of outwardly projecting loop structures. Upon engagement between the two cooperating portions,
the hooking structures engage the opposing loop structures thereby establishing a bond. This bond may be broken by
the application of a peeling action between the two opposing portions of material thereby permitting the male and female
portions to be progressively disengaged from one another. The engagement may be reactivated by simply bringing the
male and female portions back into contacting juxtaposed relation with one another.
[0004] In many environments, it is desirable for the connection between the hooking portion and the loop portion to
remain secure during use. The strength of the bond formed by the hook and loop portions may be measured both in
terms of peel strength and shear strength. In this regard, peel strength is the magnitude of the force required to pull the
hook and loop portions away from one another by application of a pulling force having a direction oriented substantially
normal to the plane defined by the interface between the joined materials. Accordingly, peel strength is generally reflective
of the separating force experienced under normal use conditions. A standard technique for measurement of peel strength
is set forth in ASTM standard 5170, the contents of which are incorporated herein by reference.
[0005] Shear strength is the magnitude of the force required to move the hook and loop portions away from one another
by application of a pulling force having a direction oriented substantially parallel to the plane defined by the interface
between the joined materials. A standard technique for measurement of shear strength is set forth in ASTM standard
5169, the contents of which are incorporated herein by reference.
[0006] Stitch-bonding is a known process in which yarns are stitched through a substrate to form a coordinated web
structure. By way of example only, and not limitation, exemplary stitch-bonding processes are disclosed in United States
Patents 6,855,392; 6,869,660; and 7,294,387 all of which are incorporated by reference as if fully set forth herein. In the
past, it has been difficult to achieve a combination of both high peel strength and high shear strength in a fastening
system incorporating a loop fabric of stitch-bonded.
[0007] US 2008/0280094 A1 discloses a cleaning and personal care article, such as a wipe, and a fastening system
comprising hooks and loops.
[0008] US 4,931,343 discloses a sheet material used to form portions of fasteners.
[0009] US 7,294,387 B2 discloses a composite sheet material for use as a portion of a tear away fastening system.

SUMMARY OF THE INVENTION

[0010] The present invention is defined in claim 1 and provides advantages and alternatives over the prior art by
providing a composite loop face fabric which incorporates a multi-bar stitch-bonded construction and related fastening
system. A first yarn system forms an arrangement of flat stitches extending in stitched relation through a very light weight
film or other substrate defining a ground covering across the substrate. A second yarn system forms an arrangement
of loops above the ground covering. The combination of the stitching patterns for the first yarn system and the second
yarn system provides remarkably high peel strength and shear strength levels.
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[0011] In accordance with one exemplary aspect, the present invention provides a fastening system for a diaper. The
fastening system includes a fastening tab including a segment of hook material having a plurality of outwardly projecting
hooking elements. The fastening system further includes a segment of loop material disposed at a portion of the diaper
remote from the fastening tab. The segment of loop material has outwardly projecting loop elements adapted to engage
the hooking elements in juxtaposed contacting relation. The loop material includes a polymer film substrate layer having
a mass per unit area of not greater than 100 grams per square meter. A first plurality of yarn elements extends in stitched
relation through the substrate layer to define a plurality of parallel stitch lines of flat stitches extending along the machine
direction of the sheet material. The parallel stitch lines of flat stitches cooperatively form a ground layer substantially
covering an upper surface of the substrate layer. A second plurality of yarn elements extends in stitched relation through
the substrate layer in zigzag crossing relation between parallel needle lines to define raised loops extending above the
ground layer.
[0012] In accordance with another exemplary aspect, the present invention provides a method for forming a composite
sheet material of stitch bonded construction adapted to be used as a loop portion of a tear away fastening system in a
diaper. The method includes feeding a polymer film substrate layer of low density polyethylene to a stitch-forming position
in a stitch bonding apparatus at an overfeed level of at least 0.1%. The polymer film substrate layer has a mass per unit
area of not greater than 100 grams per square meter. Stitching a first plurality of yarn elements through the substrate
layer to form a plurality of parallel stitch lines of flat stitches extending along the machine direction of the composite
sheet material such that the parallel stitch lines of flat stitches cooperatively form a ground layer substantially covering
an upper surface of the substrate layer. The flat stitches are present at a stitch notation of (1-0, 0-1). A second plurality
of yarn elements are stitched through the substrate layer in zigzag crossing relation between parallel needle lines to
define a plurality of raised loops extending above the ground layer. The second plurality of yarn elements is present at
a stitch notation of (0-1, 2-1).
[0013] Other exemplary aspects of the invention will become apparent upon review of the following detailed description
of preferred embodiments and practices.
[0014] It is particularly advantageous if the polymer film substrate layer is present at an overfeed level of about 0.1%
to 50%, in particular about 0.1% and 5%.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are incorporated in, and which constitute a part of this specification, illustrate
exemplary constructions and procedures in accordance with the present invention and, together with the general de-
scription of the invention given above and the detailed description set forth below, serve to explain the principles of the
invention wherein:

FIG. 1 illustrates a diaper incorporating a fastening arrangement utilizing cooperating hook and loop structures;

FIG. 2 illustrates schematically a two bar stitch-bonding process for selectively forming a surface loop yarn system
and a cooperating ground yarn system through a substrate;

FIG. 3 is a needle point diagram illustrating a stitch forming arrangement for forming ground stitches across a substrate;
and

FIG. 4 is a needle point diagram illustrating a stitch forming arrangement for forming loop elements across a substrate.

[0016] While the invention has been illustrated and generally described above and will hereinafter be described in
connection with certain potentially preferred embodiments and practices, it is to be understood that in no event is the
invention limited to such illustrated and described embodiments and practices. On the contrary, it is intended that the
present invention shall extend to all alternatives and modifications as may embrace the general principles of this invention
within the full and true spirit and scope thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[0017] Turning now to the drawings, in FIG. 1 there is illustrated a diaper 10 including a leg opening 12 and a releasable,
adjustable fastening assembly. The fastening assembly incorporates a first segment of material 20 including a plurality
of outwardly projecting loop elements 22 and a second segment of material 24 incorporating a plurality of outwardly
projecting hooking elements 26. By the term "hooking elements" is meant elements having a geometry adapted to
releaseably engage the loop elements 22 upon contact. By way of example only, and not limitation, such hooking
elements 26 may be configured to have a hooked terminal end and/or an enlarged terminal end such as a "mushroom"
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shape or the like to become engaged within the loop elements 22. Of course it is to be appreciated that the relative
position of the first segment of material 20 incorporating the loop elements 22 and the second segment of material 24
incorporating the hooking elements 26 may be reversed if desired. However, in a diaper, the material forming the loop
elements 22 is most typically disposed across a zone overlying a user’s abdominal region as shown and will define a
landing zone for the hooking elements 22 which are typically disposed across outwardly extending tabs.
[0018] It is to be appreciated that the length of one or both of the first and second segments of material 20, 24 may
be adjusted so as to provide a desired arrangement for properly adjusting the diaper 10. By way of example only and
not limitation, it is contemplated that in the illustrated arrangement wherein the first segment of material 20 incorporating
the loop elements 22 is disposed across a forward portion of the diaper 10, such first segment of material 20 may extend
across an extended length thereby providing an extended landing zone surface for engagement with the second segment
of material 24 during the joining process. This arrangement may facilitate adjustment of the diaper 10 to users of various
size.
[0019] The first segment of material 20 is of a so called "stitch bonded" construction having substantially parallel rows
of stitches extending through a substrate. Such materials may be formed using a multi-bar stitch bonding apparatus as
illustrated schematically in FIG. 2 and the operation of which will be well known to those of skill in the art.
[0020] In the illustrated practice, a light weight substrate material 30 is conveyed to a stitch-forming position in the
direction indicated by the arrow. By way of example only, and not limitation, one potentially desirable substrate material
is a low-density polymeric film such as low density polyethylene (LDPE) or the like. In accordance with one exemplary
practice, the substrate material may be a polymeric film having a mass per unit area of not more than 100 grams per
square meter. In accordance with another exemplary practice, the substrate material may be a polymeric film having a
mass per unit area of about 5 to 50 grams per square meter. One such exemplary film is a 1-mil thickness LDPE film
having a mass per unit area of about 23 grams per square meter sold under the trade designation FT-540 by Filmtech,
Inc. having a place of business at Allentown, PA. However, other materials and/or different weights and thicknesses
may likewise be used if desired. According to one potentially preferred practice, the substrate material 30 is slightly
overfed to the stitch-forming position to provide a surplus of substrate material thereby reducing or eliminating internal
tension in the substrate during stitching. In this regard, an overfeed rate of about 0.1% or greater may be desirable. An
overfeed rate of about 0.1% to about 50% may be preferred and an overfeed rate of about 0.1% to about 5% may be
particularly preferred during formation of loop elements 22.
[0021] As will be appreciated by those of skill in the art, the stitch-forming position is defined by a row of reciprocating
needles 34, extending in adjacent relation to one another across the width of the substrate material 30 substantially
transverse to the direction of movement of the substrate material 30. While only a single needle has been illustrated, in
actual practice a large number of such needles are arranged in close relation to one another in the cross-machine
direction between the fingers 39 of a sinker bar. It is contemplated that the so-called gauge or needle density in the
cross machine direction may be adjusted as desired. By way of example only, and not limitation, it is contemplated that
the needle density may be in the range of about 7 to about 28 needles per inch and more preferably about 12 to about
16 needles per inch and most preferably about 14 needles per inch, although higher and lower needle densities may
likewise be used if desired. In accordance with one embodiment, the stitch density in the machine direction may be in
the range of about 5 to 20 courses per inch, and more preferably about 8 to 12 courses per inch, although higher and
lower machine direction stitch densities may likewise be used if desired.
[0022] According to the illustrated practice, two yarns systems (i.e. two bars) are used to form stitches through the
substrate material 30. In the illustrated two bar practice, ground yarns 36 forming a first yarn system are carried through
a first set of moveable yarn guides 38 manipulated by a back guide bar (not shown) for engagement with needles 34,
across the width of the substrate material 30. While only a single ground yarn 36 is illustrated, it will be understood that
in practice multiple ground yarns are present across the width of the stitch-forming apparatus. By way of example only,
and not limitation, the ground yarns 36 may have a linear density of about 20 denier to about 300 denier. One such
suitable yarn for use in a diaper attachment is 40-denier/12 filament fully oriented polyester yarn. However, other yarn
constructions and filament counts including monofilament may likewise be utilized if desired.
[0023] According to the potentially preferred practice, the ground yarns 36 are in a fully threaded arrangement to
engage each needle. In operation, each ground yarn 36 preferably engages a single needle 34 which moves up and
down in a reciprocating manner through the substrate material 30. As will be appreciated by those of skill in the art, in
operation, the needle 34 engages a closing wire 37 to close the needle on the downstroke and to reopen it on the
upstroke so as to form an arrangement of stitch lines running in the machine direction along the length of the substrate
material. As illustrated schematically in FIG. 2, the ground yarns 36 do not cross between needle lines and thus do not
pass over the fingers 39 of the sinker bar. According to one desirable practice, the stitch lines formed by the ground
yarns 36 are sufficiently close to cover the upper surface of the substrate material 30.
[0024] The loop elements 22 may be formed by a loop yarn 44 threaded through moveable yarn guides 46 carried by
a front guide bar (not shown). The loop yarn 44 is preferably substantially fully threaded relative to the needles 34. While
only a single loop yarn 44 is illustrated for explanatory purposes, it is to be understood that in actual practice, multiple
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loop yarns 44 are used across the width of the fabric. By way of example only, and not limitation, the loop yarns 44 may
have a linear density of about 20 denier to about 300 denier. One such suitable yarn for use in a diaper attachment is
a 40 denier/12 filament fully oriented polyester yarn. However, other yarn constructions and filament counts including
monofilament may likewise be utilized if desired.
[0025] In the fully threaded arrangement, the loop yarns 44 will form a substantially continuous pattern of loop elements
22. The loop elements 22 are formed by passing the loop yarns 44 back and forth in a zigzag pattern between adjacent
needles 34 over the fingers 39 of the sinker bar. During the stitch-forming reciprocating action of the needles 34, the
fingers 39 of the sinker bar hold the crossing segments of the loop yarns above the substrate, thereby yielding upstanding
loops rather than flat stitches. By way of example only, a pile sinker height of about 2mm may be used. However, other
heights may be used if desired.
[0026] It has been found that the combination of stitch patterns selected for the ground yarns 36 and the loop yarns
44 has a surprising influence on the peel strength and the shear strength in a final hook and loop fastening system. In
particular, it has been found that a stitching arrangement in which the ground yarn is stitched in a pattern (1-0, 0-1) as
illustrated schematically in FIG. 3 and the loop yarn is stitched in a pattern (0-1, 2-1) as illustrated schematically in FIG.
4, yields a peel strength which is significantly higher than other similar stitch pattern combinations using identical yarns.

Working Example

[0027] A loop fabric was produced on a two-bar stitch-bonding machine set at a gauge of 14 needles per inch in the
cross-machine direction and set to stitch 9.2 courses per inch in the machine direction. Both the front bar and the back
bar were fully threaded with 40 denier, 12 filament draw warped polyester yarn. The substrate was a 1-mil thickness
LDPE film having a mass per unit area of 23 grams per square meter delivered at 0.5% overfeed. For the back bar
carrying the ground yarn, the so called "runner length" defined as the yarn length consumed per 480 stitch rack was
4050 inches. For the front bar carrying the loop yarn, the runner length was 5500 inches. The back bar stitch notation
for the ground yarn stitches was set at (1-0,0-1) as illustrated schematically in FIG. 3. The front bar stitch notation for
the loop yarn stitches was set at (0-1,2-1) as illustrated schematically in FIG. 4. The pile sinker height for the loop yarn
was 2 millimeters.
[0028] The formed loop fabric was used to engage a standard hook fabric 20mm hook tape by 3M. Following engage-
ment between the hook fabric and the loop fabric, both peel strength and shear strength were measured. The results
are set forth below with values rounded to the nearest whole number.

Comparative Examples

[0029] Stitch-bonded loop fabric constructions were formed using various combinations of stitch notations for the front
bar (FB) and the back bar (BB). Peel strength and shear strength were then measured using the same hook fabric as
used in the working example above. The construction details and measured strength characteristics are set forth in the
table below.

Mean Peel Strength (grams force per inch) 252

Mean Shear Strength (grams force per square inch) 10,620

Mean Peel Mean Shear

FB yarn BB Yarn FB Stitch BB Stitch FB Runner BB Runner CPI gm/in GM/SI

40/12 40/12 1-0,1-2 1-0,1-0 5500 4050 9.2 80 6287

40/12 40/12 1-0,1-2 1-0,1-0 4600 3000 12 101 7611

40/12 40/12 1-0,1-2 1-0,1-0 3600 2500 14 133 7053

40/12 40/12 1-0, 2-3 1-0,1-0 5070 4050 9.2 154 7689

40/12 40/12 1-0, 2-3 1-0,1-0 4950 3350 12 175 7830

40/12 70/34 1-0,1-1,1-2,1-1 1-0,1-0 3600 4000 9.2 116 7519

40/12 70/34 1-0,1-1,1-2,1-1 1-0,1-0 1800 3225 12 73 8770

40/12 70/34 1-0,2-1 1-0,1-0 5400 4100 9.2 141 9674

40/12 70/34 1-0,2-1 1-0,1-0 4150 3250 12 134 8712
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[0030] As can be seen, the highest mean peel strength achieved was approximately 175 grams force per inch. However,
this construction yielded a relatively modest mean shear strength of only about 7,830 grams force per square inch. The
best overall combination of the comparative study provided a mean peel strength of approximately 168 grams force per
inch with a mean shear strength of about 10,895 grams force per square inch. However, even the highest peel strength
achieved in the comparison trials was only about 70% of the level achieved in the inventive working example.
[0031] It is to be understood that while the present invention has been illustrated and described in relation to certain
potentially preferred embodiments, constructions and procedures, that such embodiments, constructions and procedures
are illustrative only and that the present invention is in no event to be limited thereto. Rather, it is contemplated that
modifications and variations embodying the principles of this invention will no doubt occur to those of skill in the art. It
is therefore contemplated and intended that the present invention shall extend to all such modifications and variations
as may incorporate the broad aspects of the invention within the full spirit and scope thereof.

Claims

1. A fastening system, the fastening system comprising:

a fastening tab including a segment of hook material (24) having a plurality of outwardly projecting hooking
elements (26); and
a segment of loop material (20) including a plurality of outwardly projecting loop elements (22) adapted to
engage the hooking elements (26) in juxtaposed contacting relation, wherein the loop material (20) comprises
a composite sheet of stitch bonded construction including a polymer film substrate layer (30), the composite
sheet of stitch bonded construction further including a first plurality of yarn elements (36) extending in stitched
relation through the substrate layer (30) to define a plurality of parallel stitch lines of flat stitches extending along
the machine direction of the sheet material, wherein the parallel stitch lines of flat stitches cooperatively form
a ground layer substantially covering an upper surface of the substrate layer (30), and wherein the composite
sheet of stitch bonded construction further includes a second plurality of yarn elements (44) extending in stitched
relation through the substrate layer (30) in zigzag crossing relation between parallel needle lines to define said
plurality of outwardly projecting loop elements (22) extending above the ground layer,

characterised in that the fastening system is adapted for use on a diaper (10), the segment of loop material (20)
being configured for being disposed at a portion of the diaper (10) remote from the fastening tab,
in that the polymer film substrate layer (30) has a mass per unit area of not greater than 100 grams per square meter,
and in that the flat stitches are present at a stitch notation of (1-0, 0-1), and wherein the second plurality of yarn
elements is present at a stitch notation of (0-1, 2-1).

2. The fastening system as recited in claim 1,
wherein the polymer film substrate layer is low density polyethylene.

3. The fastening system as recited in any of claims 1 or 2,
wherein the polymer film substrate layer has a mass per unit area of about 5 to 50 grams per square meter.

4. The fastening system as recited in any of claims 1 through 3,
wherein the first plurality of yarn elements are multi-filament polyester yarns having a linear density of about 20 to
60 denier and wherein the second plurality of yarn elements are multi-filament polyester yarns having a linear density
of about 20 to 60 denier.

5. The fastening system as recited in any of claims 1 through 4,
wherein the polymer film substrate layer has a mass per unit area of about 20 to 30 grams per square meter.

(continued)

Mean Peel Mean Shear

FB yarn BB Yarn FB Stitch BB Stitch FB Runner BB Runner CPI gm/in GM/SI

40/12 70/34 1-0,2-1,1-0,1-2 1-0,1-0 5050 4075 9.2 168 10895

40/12 70/34 1-0,2-1,1-0,1-2 1-0,1-0 4150 3250 12 159 9361
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6. Diaper including a leg opening (12) and a releasable, adjustable fastening system according to any of claims 1 to 5.

7. Diaper recited in claim 6,
wherein the segment of loop material is disposed at a position on the diaper (10) overlying a user’s abdominal region.

8. Method for forming the fastening system as recited in any of claims 1 through 5 comprising the steps of:

feeding a polymer film substrate layer (30) of low density polyethylene to a stitch-forming position in a stitch
bonding apparatus at an overfeed level of at least 0.1%, the polymer film substrate layer having a mass per
unit area of not greater than 100 grams per square meter;
stitching a first plurality of yarn elements (36) through the substrate layer (30) to form a plurality of parallel stitch
lines of flat stitches extending along the machine direction of the composite sheet material, wherein the parallel
stitch lines of flat stitches cooperatively form a ground layer substantially covering an upper surface of the
substrate layer, and wherein the flat stitches are present at a stitch notation of (1-0, 0-1); and
stitching a second plurality of yarn elements (44) through the substrate layer (30) in zigzag crossing relation
between parallel needle lines to define a plurality of raised loops (22) extending above the ground layer, the
second plurality of yarn elements being present at a stitch notation of (0-1, 2-1).

9. The method as recited in Claim 8,
wherein the polymer film substrate layer has a mass per unit area of about 5 to 50 grams per square meter.

10. The method as recited in any of claims 8 or 9,
wherein the overfeed level of the polymer film substrate layer is in the range of 0.1% to 5%.

11. The method according to claim 8,
wherein the polymer film substrate layer is present at an overfeed level of about 0.1% to 50%.

Patentansprüche

1. Befestigungssystem, wobei das Befestigungssystem aufweist:

eine Befestigungslasche mit einem Abschnitt aus Hakenmaterial (24), welches eine Vielzahl nach außen ra-
gender Verhakungselemente (26) umfasst, und
einen Abschnitt aus Schlaufenmaterial (20), welches eine Vielzahl nach außen ragender Schlaufenelemente
(22) umfasst, die dazu ausgeführt sind, mit den Verhakungselementen (26) in einer übereinander befindlichen,
sich berührenden Anordnung in Eingriff zu kommen, wobei das Schlaufenmaterial (20) eine Verbundlage mit
nähgewirktem Aufbau samt einer Polymerfoliensubstratschicht (30) umfasst, wobei die Verbundlage mit näh-
gewirktem Aufbau ferner eine erste Vielzahl von Garnelementen (36) umfasst, die sich in abgesteppter Anord-
nung durch die Substratschicht (30) erstrecken, um eine Vielzahl paralleler Abstepplinien aus flachen Maschen
festlegen, die längs der Maschinenrichtung des Lagenmaterials verlaufen, wobei die parallelen Abstepplinien
aus flachen Maschen zusammen eine Basisschicht bilden, die eine Oberseite der Substratschicht (30) im
Wesentlichen bedeckt, und wobei die Verbundlage mit nähgewirktem Aufbau ferner eine zweite Vielzahl von
Garnelementen (44) umfasst, die sich in abgesteppter Anordnung durch die Substratschicht (30) in zickzack-
kreuzender Anordnung zwischen parallelen Nadellinien erstrecken, um die Vielzahl nach außen ragender
Schlaufenelemente (22) zu bilden, die sich oberhalb der Basisschicht erstrecken,

dadurch gekennzeichnet, dass das Befestigungssystem zur Verwendung an einer Windel (10) ausgeführt ist,
wobei der Abschnitt aus Schlaufenmaterial (20) dazu konfiguriert ist, an einem Teil der Windel (10) entfernt von der
Befestigungslasche angeordnet zu werden,
dass die Polymerfoliensubstratschicht (30) eine flächeneinheitsbezogene Masse von nicht mehr als 100 Gramm
pro Quadratmeter hat,
und dass die flachen Maschen in einer Maschennotation von (1-0, 0-1) vorhanden sind, wobei die zweite Vielzahl
von Garnelementen in einer Maschennotation von (0-1, 2-1) vorhanden ist.

2. Befestigungssystem nach Anspruch 1, bei dem die Polymerfoliensubstratschicht Polyethylen niedriger Dichte ist.

3. Befestigungssystem nach einem der Ansprüche 1 oder 2, bei dem die Polymerfoliensubstratschicht eine flächen-
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einheitsbezogene Masse von ungefähr 5 bis 50 Gramm pro Quadratmeter hat.

4. Befestigungssystem nach einem der Ansprüche 1 bis 3, bei dem die erste Vielzahl von Garnelementen Multifilament-
Polyestergarne mit einer längenbezogenen Dichte von ungefähr 20 bis 60 Denier sind und bei dem die zweite
Vielzahl von Garnelementen Multifilament-Polyestergarne mit einer längenbezogenen Dichte von ungefähr 20 bis
60 Denier sind.

5. Befestigungssystem nach einem der Ansprüche 1 bis 4, bei dem die Polymerfoliensubstratschicht eine flächenein-
heitsbezogene Masse von ungefähr 20 bis 30 Gramm pro Quadratmeter hat.

6. Windel mit einer Beinöffnung (12) und einem lösbaren, einstellbaren Befestigungssystem nach einem der Ansprüche
1 bis 5.

7. Windel nach Anspruch 6, bei der der Abschnitt aus Schlaufenmaterial an einer Stelle der Windel (10) angeordnet
ist, die über einem Unterleibsbereich eines Benutzers liegt.

8. Verfahren zum Bilden des Befestigungssystems nach einem der Ansprüche 1 bis 5, umfassend die Schritte:

Zuführen einer Polymerfoliensubstratschicht (30) aus Polyethylen niedriger Dichte zu einer maschenbildenden
Stelle in einer Nähwirkvorrichtung mit einer Überschussrate von wenigstens 0,1%, wobei die Polymerfolien-
substratschicht eine flächeneinheitsbezogene Masse von nicht mehr als 100 Gramm pro Quadratmeter hat;
Einstechen einer ersten Vielzahl von Garnelementen (36) durch die Substratschicht (30) zum Bilden einer
Vielzahl paralleler, längs der Maschinenrichtung des Verbundlagenmaterials verlaufender Abstepplinien aus
flachen Maschen, wobei die parallelen Abstepplinien aus flachen Maschen zusammen eine Basisschicht bilden,
die eine Oberseite der Substratschicht im Wesentlichen bedeckt, und wobei die flachen Maschen in einer
Maschennotation von (1-0, 0-1) vorhanden sind, und
Einstechen einer zweiten Vielzahl von Garnelementen (44) durch die Substratschicht (30) in zickzack-kreuzen-
der Anordnung zwischen parallelen Nadellinien zum Bilden einer Vielzahl erhöhter Schlaufen (22), die sich
oberhalb der Basisschicht erstrecken, wobei die zweite Vielzahl von Garnelementen in einer Maschennotation
von (0-1, 2-1) vorhanden ist.

9. Verfahren nach Anspruch 8, bei dem die Polymerfoliensubstratschicht eine flächeneinheitsbezogene Masse von
ungefähr 5 bis 50 Gramm pro Quadratmeter hat.

10. Verfahren nach einem der Ansprüche 8 oder 9, bei dem die Zuführungsüberschussrate der Polymerfoliensubstrat-
schicht im Bereich von 0,1% bis 5% liegt.

11. Verfahren nach Anspruch 8, bei dem die Polymerfoliensubstratschicht mit einer Zuführungsüberschussrate von
ungefähr 0,1% bis 50% vorhanden ist.

Revendications

1. Système de fixation, le système de fixation comprenant :

une patte de fixation comprenant un segment de matériau à crochets (24) ayant une pluralité d’éléments d’ac-
crochage faisant saillie vers l’extérieur (26) ; et
un segment de matériau à boucles (20) comprenant une pluralité d’éléments à boucles (22) faisant saillie vers
l’extérieur conçus pour engager les éléments d’accrochage (26) dans une relation par mise en contact juxtaposé,
dans lequel le matériau à boucles (20) comprend une feuille composite de construction liée par couture com-
prenant une couche de substrat de film polymère (30), la feuille composite de construction liée par couture
comprenant en outre une première pluralité d’éléments de fils (36) s’étendant dans une relation cousue à travers
la couche de substrat (30) pour définir une pluralité de lignes de couture parallèles de coutures plates s’étendant
le long du sens machine du matériau en feuille, dans lequel les lignes de couture parallèles de coutures plates
forment par coopération une couche de base recouvrant sensiblement une surface supérieure de la couche de
substrat (30), et dans lequel la feuille composite de construction liée par couture comprend en outre une deuxiè-
me pluralité d’éléments de fils (44) s’étendant dans une relation cousue à travers la couche de substrat (30)
dans une relation de croisement en zigzag entre les lignes d’aiguille parallèles pour définir ladite pluralité
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d’éléments à boucles (22) faisant saillie vers l’extérieur s’étendant au-dessus de la couche de base,

caractérisé en ce que le système de fixation est conçu pour une utilisation sur une couche (10), le segment de
matériau à boucles (20) étant conçu pour être disposé au niveau d’une partie de la couche (10) éloignée de la patte
de fixation,
en ce que la couche de substrat de film de polymère (30) présente une masse par unité de surface qui ne dépasse
pas 100 grammes par mètre carré,
et en ce que les coutures plates sont présentes au niveau d’une notation de point de couture de (1-0, 0-1), et dans
lequel la deuxième pluralité d’éléments de fils est présente au niveau d’une notation de point de couture de (0-1, 2-1).

2. Système de fixation selon la revendication 1,
dans lequel la couche de substrat de film polymère est un polyéthylène basse densité.

3. Système de fixation selon l’une quelconque des revendications 1 ou 2,
dans lequel la couche de substrat de film polymère a une masse par unité de surface d’environ 5 à 50 grammes
par mètre carré.

4. Système de fixation selon l’une quelconque des revendications 1 à 3,
dans lequel la première pluralité d’éléments de fils sont des fils de polyester multi-filaments ayant une densité linéaire
d’environ 20 à 60 deniers, et dans lequel la deuxième pluralité d’éléments de fils sont des fils de polyester multi-
filaments ayant une densité linéaire d’environ 20 à 60 deniers.

5. Système de fixation selon l’une quelconque des revendications 1 à 4,
dans lequel la couche de substrat de film polymère a une masse par unité de surface d’environ 20 à 30 grammes
par mètre carré.

6. Couche comportant une ouverture pour les jambes (12) et un système de fixation amovible, ajustable selon l’une
quelconque des revendications 1 à 5.

7. Couche selon la revendication 6,
dans laquelle le segment de matériau à boucles est disposé au niveau d’une position sur la couche (10) recouvrant
la région abdominale d’un utilisateur.

8. Procédé pour former le système de fixation selon l’une quelconque des revendications 1 à 5, comprenant les étapes
de :

alimentation d’une couche de substrat de film polymère (30) de polyéthylène basse densité à une position de
formation de points de couture dans un appareil de liaison par couture à un niveau de suralimentation d’au
moins 0,1 %, la couche de substrat de film polymère ayant une masse par unité de surface ne dépassant pas
100 grammes par mètre carré ;
couture d’une première pluralité d’éléments de fils (36) à travers la couche de substrat (30) pour former une
pluralité de lignes de couture parallèles de coutures plates s’étendant le long du sens machine du matériau en
feuille composite, dans lequel les lignes de couture parallèles de coutures plates forment par coopération une
couche de base recouvrant sensiblement une surface supérieure de la couche de substrat, et dans lequel les
coutures plates sont présentes à une notation de point de couture de (1-0, 0-1) ; et
couture d’une deuxième pluralité d’éléments de fils (44) à travers la couche de substrat (30) dans une relation
de croisement en zigzag entre les lignes d’aiguille parallèles pour définir une pluralité de boucles en relief (22)
s’étendant au-dessus de la couche de base, la deuxième pluralité d’éléments de fils étant présente à une
notation de point de couture de (0-1, 2-1).

9. Procédé selon la revendication 8,
dans lequel la couche de substrat de film polymère a une masse par unité de surface d’environ 5 à 50 grammes
par mètre carré.

10. Procédé selon l’une quelconque des revendications 8 ou 9,
dans lequel le niveau de suralimentation de la couche de substrat de film polymère est dans la plage de 0,1 % à 5 %.

11. Procédé selon la revendication 8,
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dans lequel la couche de substrat de film polymère est présente à un taux de suralimentation d’environ 0,1 % à 50 %.
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